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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure magnetic coupling of ferromagnetic 
metallic layers and to obtain an excellent magnetized stuck surface, causing 
mirror reflection of electrons to occur, by providing a nonmetallic layer as an 
electron reflecting layer in the middle of the magnetized stuck layer, and 
laminating two kinds of layers as a backing for the nonmetallic layer. 
SOLUTION: By forming a nonmetallic layer 50 on a second magnetic layer 40 
first of all, mirror reflection of electrons is caused to occur between these 
layers. As the result of this, it becomes possible to reduce the loss of 
momentum of the electrons. In addition, it becomes possible to cause mirror 
reflection of electrons to occur even at the interface between a second 
ferromagnetic metallic layer 26 and a nonmetallic layer 24, by forming the 
nonmetallic layer 24 in the middle of a first magnetized layer 20. Accordingly, It 
is possible to cause electron reflection to occur even at an interface of a 
magnetic layer above or below a current path, in spite of using a metallic 
antiferromagnetic substance. Consequently, it becomes possible to minimize the 
loss of momentum of electrons, and to obtain an excellent bias magnetic field 
property, using the antiferromagnetic substance. 
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I4=¥ Ji. - 'J - t ^ F e ^ i ;t {iC o ^-^-^t'-^- X H 



i>ztti^^^h. ±tz. y auy^ h^^coJiio^m^i^za 
t t , $ ^> l,z+j^^j: ^ i - 'J -,c5 $r Hft-r ^ C 

C 0 0 4 0 ] -:ftr, ±TtfO^.J^.ttfr^lS)l 2 2, 2ecr, 

X t i ct < , mit^^K^mz^-^Lx^ ■^xLX^\ t 

tz. mtf}m9 0m<7)Mmi:^j:LXf^LX\>^Xi:,B: 
V\ ^-^O^SJi, 4 0 0 O e (7)9\-MmmX' 1 o«i.:jii*i 

[0041] ±Tm^m<7)^^i:^mz-t^fzif>izii. 

i^^mm2 4cr>m^tLx^m.mif^. hKiiyxvm 

cr>y.9 y9 mm) i,znLx^w=f-m<^m{tifiw^mz 

^tc , m!&w.=Fm(^mij^mki.zjs. < ^ ^ j; ^ ^z^^±w.m 
2 4<r>m^^WLm-hztimt Li^. 

[0042] -r^45*>, ^^^RJi 24<r>M%t LTti, 

iP.mm^nbLtzmz, ^Px(n-0. 2 ) ST 
gPx(n + 0. 2) *^ll/'g.$ili.J:a^t,0$:fflV>S 

mM:fj\^izn^^x±i'^mit^ e ycommcoz t xh 
0, mti£. mm^^j:immtim^.'¥-mizi:>fz^xxri 

[0043] af*W(C{i, (^J^{f , N i O ( iSft::! •■/ y 
II') m^>?.^ yi7C*^LT«-iS^il'^Jlft*^' 

Lx\.^^mm^m\^^ z t ¥x^ h , n 
i ( 1 1 1 ) Uffn^tiN i w.^m/'^%m.=^m/- 

m&^^-ox\^h. zay^^cmm'^mm, mmw-.'f- 
m/- •■/ trii'W.=Fmymmw.'Fmy~ -y y>m^mx$} 
m-^x. ^mKm(nmm-:fjmizA^tzmmw.'f-mmi. 
^^mm^z^<^xi> J; a t:, immm 2 4 comm^i^^-t 
i>zttmtL^K fiL, h-:^>i'tLX(nm.%m^^-^ 

^myXhtlliX^^fzib. id^-ri LW^tzK) bimxh 

[0044] c^t-, mim^mm<Dm^ii. 
i<zj^^mmm^m(^^m.^^mmmizm ix^^h ^mw. 
f-m<7)^'C-&mA^i^. ^'C^iiLMi x<Dm^x'j^mi-^ . 

-#^rffl(c3fi<, '^mmm^m<7)-^mmmKzmLx y^^^m 
iw.^mco^'cmi^^(:> , ^'C^imtx-commxmm-t 

ttz. xK)mm^j:^^Bmm^^i-i,mm<7)m^iz 
fci^T t , ±smmiimmizmmi-^zb i^x^ ^ . 
[0045] ±T<mi&itt^±mm 22.26 cd^-^^ 
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^p. mmintLf^miz^ ^px ( n + o. 3 ) 

gPx (n + o. 7) i)nnJi^ixhXoKci:^c0^m^^^ 
[0046] ftHcfi^jtcti . mui. N i O ( y ^ 

mm<7)fmij\^iz^ti^'f'm<7)m^miizin^ ^hXo 

izi^^mm 2 4 (T^mmimMt^ z t ^mt l ^ \ is. 

h-^/Pi: LX(7)m.%^^^^RW-nX'hiH£X^^fz 
[00 471 7xU^S^4f*:Srffl^,^-|,J^t, ^fiS 

tt* «^ Sit® ttchn±mm2Ah c^^p®-c-tfo«^ 

J:a^ffiS:StX, ^ff)±3WrmtTm^fmhX'^cr>:fj^ 
mm^WR-thZbt/^^^V^^K 
[004S] tfz. ^tMm2Aii, r^tn-yrx m 

^hfziblzii^ J^h'^^>-^fUmmi^z$)hZti}m^ L 

[ 0 0 4 9 ] ^ fc, ^mmm 2 4 {± , ^^^zmmj^m 

McOikMXh -? T t> J: V , b° yTn-H-fj^f) V -^T I ^ T i 

m^m2 2. 2 6^mmii>zm'^i-^zti}^mz^j:h 

■CJ> -g. C i: L I $ 4> R*f ^m$-±# $ if: 

bv^t^-A'OSiJ-^fi 2 0%L:aT-C-.t>^ ^ i: 

i)mt L < , 1 0 %uiTX'h hzt hi.zmt l v\ 

[ 0 0 5 0 ] * /c, ■«i^^MffiRS=f-ri.^®f-=2:i^*>. 
m 2 Ol^^JS/i 2 4 B 1 5SmttHs^Eii 2 6 i: (D^McT) 
^^<r>m{hii 2 n m J^jLh^> o T i> J; 2 n mUTT' 
ct)I.C i:7iJJ; DM^ Lv». -frfficODaCi*^ 2 n ml.:JJiT-.t) 

LxL^'j.mi izm^Lfzx -) iz. K^mim i o e 

g= RSt^S ar 'f# ^ i: *^-C' § i. , <! cr)t§-^t ^ffi 
<7)IH]ia 5r $ <b t ji^-S-H:^ fcs^t: , R5SIK1±ii 1 0 iOT 
Utt L-Tti, ^'>':J'yW (Ta) . i-^y (Ti ) . 



A (C r ) . T/P5-'>A (A 1 ) ^Srf^ffil^lxl 

[0 0 5 1 ] ifz. mutcr>mrLmi^±^'it^Tmm 

Sr^ft, ^cr>±izm (Cu) . A (Au) . m 

(Ag) cOJ:d=5r^^BEl^tt?rl6]±$-tir.i.«m«iiL 
/c±(CR5ilS14^ 1 0 ^tm LT mi \ C cDi: # Tiffi 

[0052] m^RMSi: L-CtO#-:&JKa 2 4{i, 

ffif6iLTi^"i.:^*fj:v\ m,=F^mm^mmmizm\^$-^ 

tztizx^. x*)iz^^j:m^Kmm^'i%^zt^^-sjm 
h^£h. tfz, ^cD±izmmi-^^m&t¥-^mm2 6co 
mm^(^± t . m so i 0 ^^^BSttJi i o ^Tdtcis 

[0053] m&iti^±mm2 2.26. .■fe^i^{iss2 

;Ph (Co) , ^ (Fe) ^t'coJKS*S-ffl»,^l.c:i:*< 

T-^-S^i, NiFe, CoFe^i:c7)J:a^27C^mtt 

tt^tt&^ci^tcti. ^./y/t-h (Co) i:^^fsm\^■^-M 

^nhZtti^sjmt^'O, :k^^MR^^in^Zti}'^ 
[0054]*/::, 3SI^tt«!:^]S® 22. 2 6i7)W*:-| 

{i, iC:<-rLti5i-T*>-s>je:«^«i^< , — :^*^n i Fe 

X\ m)j^^CoFet^^oXol,Z^x.XLX\>\ Zcom 

^izii, ^m^'^mm3 0(,zmLx\'^^j:\mm^t^^^ 
m2 2 com.m^^ ^yh co^w^i:i&m-tt z t 
tfix^ htzif>. ^maw^mm 2 2 ui, ( c 

r ) , if^y^JU (Ta) , ^^'y (Ti ) , Jii--J^J:. 
(V) , ^y^x'fy (w) . ov-^A (Rh) . 
-•^A (Ru ) ^i:i7)iSStn:(LasJn!i*2:^jD-ri.^t*-' 

[0055] #tc, H 1 t^lS^L/-c«3ttCfcV^T , m 1 

o^jsttf*^]!® 2 2^2 mm%. t L . 'c<7)Tmcom 
fr, ^mmmmtLxmmmzf^m-t^m. ±m<^mi 
^mi:m.±-t^mtLxim^'it?>ztti^x'^h, z<7) 
m^<7)Tm<^m<7)m^tLxii., MnrntRizmm^R 

mm. tiy^ji h (Co) ^m^-^^imifi-zti/i-x 
§ . 'i<DmmiinMmizm<mfiii-h z t ^, 
zcr,^(7)±m<7)m<7)mmtLxii. ws^vfzx 
oi,z, ~-y^/i'7^(7)m^-^±ti-^zt^^x'^. ^<nm 



!(S) 000-252548 (P2 00 0-2 5JLS 



[00 56] ^hiZ. C^l^>CO^ttJl2 2, 2 6, 4 0 

^^r>X\>^Xi>0:\<'*. mtl.£. CoFe/CuC^id^2 
mm^i:^tlX^^Xi,^^\ tfcii. CoFe/Ru/ 
CoF eCDXd^^^mmmh^ixX^^Xi^J^K. ttz 

(i, Am\::xt<^mmmmx'$)'>x{,^^.\ 

[0 0 5 7] ttz, Zixf^cnwmit. jtl>-rL.i;ffi(6lL 

x\.-^hiS!miifj:^^ifi. m.^m^Lx\'^hzti}mt l 

< , ^^B-^'f-c^mm^f c c (r>mt{i^x'\± ( 1 1 1 ) a 

tl\P\LX^^h.lt-hmtL< . b c c WM(r)m!&\¥XU 
{lOO)mi^LX\'^^Ztifim.tL<, hcptfjt 

<7m&w.X'i,i , c mim[^w.\^ ur v ^-i, c: t l 

[oo5s\mz, ^^mcr>m2(7)mmmm^z-:^^^x 

msmtmikm'iFcommm^^m-tmimx'h&, -r^ 

±iz, R^mam 1 0 , 1^ 1 (^m^m 2 0 , im\i<pfsi 
Ji 3 0 , m 2 com^m 4 0 , Rv^n^mm 5 0 com 

ti, l2I17bMI12tcPBtTMi^L/ctcr)i:«t0Sl5l«i:^ 
S ^ h *«-e§ l>^^-C% |SI-coa5iJ-tc{±Ial-cr):?$-i-Sr# t 

[ 0 0 5 9 ] iit . H 1 {cf?lJ^LfclS©ttlglS 0,80 
i:mffiS2, S2{i:. m3izio\,^XiifSM^cDfziibl,z'-MV^ 
Lfz. 

[0060] ^mmmmlzi3\.^x^±. ^ 1 cmmiit^^ 

JRS 2 2 *i , 2 ayjiC7)5^mttftcO«iimit*^ -i. Z 
ti:'imtLX^-^^. •t^j:hib, msi^zmLfzMi^m^z 
i5\,-^Xi±. mii03$fiS1±(*-ASii2 2{i, |gl<7)®2 2 
A i: H 2 <7)® 2 2 B $-«Ji L:^c«ii$: W-t I. . 
[ 0 0 6 ni^ 1 Oil 2 2 A(i:, LT^W 

h ( c o ) ^m^-^^imf^ZbtfiX'^ . h 

tC, ( Fe ) , - y-irjl- (N i ) . ^ (Au ) . ^ 

( A g ) , in ( c u ) , yN°7 s^'^A ( p d ) , a-^ ( P 

t ) , 'Ji/'^A ( I r ) , ai^^A (Rh ) , ;l.-f :i 

(Ru) . ^rxS'^^A (Os) , J\y—^J^ (H 
f ) ^ i;'c7)7cSi^ ^ ■^■fix-f)^ imhh\ ^kt 2 atJUbS: SsJP 

[0 0 6 2] m2c7)®2 2B(i, wMmmmtLxim 
L'jhm&\m^^mr^tti,i,z, n±mm24<m 
f^co^.<^m(t. mftitziiy ■y(mmizn-r^Mm:^^m 
^'^nm^^^'h ,0^0,^1 mmmm^zm ixmit^ l 

m2 c7)« 2 2 Bcrimmmti^RmLx^^mm 2 a mm 



^l>, ll2OJi2 2Bc0WfJfi:LT{i, mtif. - y^ 

yK N i ) ^^(^-^^^ Wl. ^ t ifX'^ h , 

[0063] ^mmmhzMi. m 1 ^m^^cml 

H 2 2 A e iS^t^ .1 1 1 J: 0 , !^ftlil«*f UT 

J: ^±^^£-ii\^m-^'m.ffinhz}ii)-x'^^. 

[ 0 0 6 4 ] ^XtC, *%BJ<:0^3 c7)||Mc7)ff^»(co(,^T 

134 (i, ^mm^scnmimmm^zij^fj^h 

^mm^m^<^mmmm.^m-tm^mx'h h , -tt^ 

±t:, K^w&m 10.^1 <m/^m 2 0 , ^m&'^m 

«3 0, m2<OEgttJi4 0. &l^^^#iSJi5 0*iC:c7)|l|l 

\i. miT]^m2{zmLxmmLfzL(7itm.^nmt^ 

hZt i}^X'^ h<7)X\ [5l-£Og|5^^t{i|5]-<7)i*?-t*# L 

[0065] ttz. mi izm^Lfzmm.'&ms 0 . s 0 

>:mm82. 8 2{i. ll4lz*>u-r{if|j#i7)/i*^t::*»S 

[0066] ^mtmmi>zt3\.-^xi±. m 1 obsi±s 2 0 

*^ ii'-^r< i,2m(7)n-^mmb{i'-^j:< t h 3m(7)^m 
iti^±mmti:i^mzmm^^fzmmi^i-^, -r^^b 
m4i,zmitzmt^mizis\^^xii. mi<7)ai±S2o 
ti, ^m\tt^-^mi}^t^^hp^ 1 Oil 2 2 A . m 1 co^f^ 

RS24A, ^Egtt*^lSA^^>=5rl.m2£7)ji2 2B, m 

2(Dn^mm2 4BRt/. ^miti^^mi]^h^j:^m3co 
m 2 e^zcomizmm ttzmm^^i-^ . 
[0067] mtmmniii:m9iL^^fzMzii, 
t¥±m^^h^h^m. ■t'^h-hmi^m3cr)m2 2A, 
2 2 B , at>'2 6 c^mm.m^j:^ y r 0 yyi:%m-th& 

mifih^, Z<7)fzisbl,zli. Zix(><7)mi>zir:&^-tl^¥^ 
Rl 2 4 A,BlV 2 4 B coHJISr^ < •thiil-^t^h h i)K 

h 1 0 {zm < mm.-th t . t- -;i-=5r t^-r 

[0068] zixi<zn Lx , ^mmm\,zMi. 
mm24At24Bt i:m{mzmifh ztizx^^ 

ssifio^^^s/g $r^iitt**> e>^j:h m<^mizmmiz^t^ 

mMco^^±mmim^^x^i^m'&t^mcr>m(7)mm'3'k:^ y 
r u >'^'^ mis Loo, ■«T^c7)MffiRi^io^^^fgti§ 

■fr^C^/^'-C'S^., ^iOf5*i:tT, !SmiSl«1tt±S-*t 
!f Loo. «^^O«||)«c0S*^^i|itc(KML-C:^#'Sr 

[ 0 0 6 9 ] j^sitc. ^¥mcr)m4cr,mmmmiZ'o\,^x 

mmt^, Il5{i, 2|s:S|BflC0|g4<?)||l!ifii7)?^®i;*»;<)>|> 

mm,m)mm^<7>mmmm^m^wi±MX'ht, ■t=sr 
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o.mi <7)mitm 2 0 , ^mn'^mmso . ig2coidSi± 

[0070] tfc. HI izmnkLfzmm.{tm8 0 , s 0 
tmfi§s2, 8 2{i. m5i>zto\,^ximm<DfcMzm^ 

[007 1 ] ^mmmmizti^-^zii. w. 1 <rm^m 2 0 

(Li) , '^U y ( B e ) , b 'J ( N a ) , 

( M g ) , T)V 5 rit^A ( A 1 ) , 'J 3 
y ( s i ) . D^ ( P ) , 'J '^A ( K ) . ^ivi^yyM. 

(Ca) , X^y'-J^M. (Sc) . (Ga) , 

yUfi^^-^A (Rb ) , XhU>'^'!7A ( S r ) , >f -y h 

(Y) , -bv-'^A (Cs ) , yS-ijT^A (Ba) S 
>-:^ >'^?iJtCiS-r4)7C*<7:)^J'-^< t L^^i'tlJj^i 1 

mLfzmt^mizt5\.^xii. ^icoBStt^2 0{i, mo 

5fi?Stt*#a® 2 2 • i: i^±mm 2 4tm2 co^m'\tt^ 

±mm2 6t^.icomizmmLx^j:^. ^tx. micr> 
^m^t¥±m.m2 2' {±, ±9?.Ltz\>^i'ixi}^<^7cm^ i 

[0072] i^-^mm 2 4 cr>mmi , m i o^s^tt*:^ 
S)i2 2- (T^mm^mit. m-ft, ttzuy yit^-t^z 

^j:0-Mmm 2 4^ jgfist-r -s. ^ ^ ;!)^-C' & 5 , ^^is^ ^ t 
X . ^0^M R^fi:^^ sjgtt^ <nhzb ¥X'^ h , 
[ 0 0 7 3 3 ^fc. m5\,zm^^Lfzmm(r)mi>zh . mz. 

{f, 12l4tcM^^L fc|fjtlC*3V^T, ?g^tt(*:-ifelRiI 2 2 
AS.?/- 2 2 BCO:^'^^ < i: i ^'^i'ixMZ . U A ( L 
i ) . D -^A (Be) , ^ h 'J "^A ( N a ) , Vi^" 
;^>">A (Mg) , r;t'5-'!?A (A 1 ) . i^^ay 
(S i ) , 0/L (P) , ^'J-^A (K) , fiiViy-^J^ 
( C a ) , V-v-'^A ( S c ^A ( G a ) , 

;l.-t'>--'^7A (Rb ) , X ha>-f-'>A ( S r ) , -i -j V 
'J'^A (Y) , -tv-r^A (Cs) , yN-'J'^A (Ba) ^ 

[ 0 0 7 4 ] ;:^(C, :2|5:^Bfli0^5c7)^)5(|c7)mi(COV^T 

^%mm^%'i-<mmm^m-m:^mx'hh . -ft^ 

0. Iglc7)iatta2 0. ^^E5tt4'^«3 0. liS20iS14 
S4 0 , .&t/f^^Rii5 0*^COlli^^m.li$i^^v:^h•>' 



1 J^^H 2 LT H?>f L/C i>0 1 «lPSI3im i: -ri. C t 
[0075]^/::, HI lC^J^L/i55E6SttMS 0,80 

[0076] :if.mmm^zi^K-\x i . 1 2 0 
(4, '^m?&.w--mM 2 2t i^^jsi 2 4 ' t mm.w.± 
mm2bti:mmLfzm&^^'rh, ^lx. i^±mm 
24" {4. wmm.{^x'h*). -eon^s-x, ^ 
<^^e^j^«fl^p. mm^ntLfzmz^ ^px (n + 

0. 3) ^TSPx (n + 0. 7) cTJlgHF^i:-^!,^ 
[007 7] Z(r>Xot{:m&b-thZti.Zi:^ . ^^^JR 

/i 2 4 ' S■^^/i±T^^^BS^^(*:^E« 2 2. 2 6 cOEg 

^an 2 4 ■ (73js^ffl<73gc^±isc7) J; d f^zmm-th t . 

lll<OiSttii2 0^V^i5t9)^ Ti^y-b^^ •y^'KSSJStt 
^omiiii 2 2.26 £7)i^fl:*irr*>?S 0 fzif^ , iSfkH 

«€-r^;b^^m 1 om'&m 2o^<y v -m-t^j:h*>m 2 
c7)Estt®4 oiz^thMmmi+mz4-^ < t-i..! t a^" 

T# t , !K-fLll^Ji-r=5ri:>^ll 1 c^MttJl 2 0 *»ii>c7)ffi 

ittf, mi<Dmitm2 0ii^y-tf-^ -y^'m^m.^i^t 

[0 078] ttz. \,^hi(p:hX^^a.y~X)z'yj'^)l-y' 

xn. yv-m<^mmm<-r^-itizxo. j:K)iz^ 

*^SiJe®.(C J;il{4 . m 1 OiStt® 2 0 ^ i/>'-t X ^ -y 
[0079] W±m,m 2 4 • (Ti^i^mt LT{4, I?iJ;c 

{f. ~-;^)v-{^i ) ^^^itzm\mimfi>:itti^ 
x^h. mus, mt=- y yiv^m.mmm^^^rznw. 

**^±f*i: ^j:hw.^mtifi^mzmm^ixh , *^ssff^ 

®(2i5l,^T{4, ^N^J1®24' (^mWrHmz^X. Zfl 
h<7:>m.=Fm(ry%ti^t\Xim.t^7^ ^ i: J; D , 'cc7)± 

[ 0 0 8 0 ] :^msmimmcr)^m.m^z'y\.\xm 

[0081] t^shlb . *^Sf?iJOlSM«tjija««^ 

1 . m&^m 10.^1 (T^m^m 2 0 . ^m'^t^rm 

3 0,^2 cOlSttii 4 0 . Rm¥±W,m 5 0 iOHiic 

mm^ixtzx\:;yj<)i':rm&i^^h. ^/loAfre^j^ 
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[0082] ^mtmmizii v »-c i , ^ i (r)m&m 2 0 

mm2 6t^mmLfcm^i^i-^. ^lt, ^-^sji 
24' {4, R^m^f^X'h'o . fio, -ecopji^T. 

0. 2)gT^px(n + o. 2) comm[^t^i>. 

100 83] Z(r>Xd^j:mmb-t^ZblZiK> . 

m2 4' ^mA.fi±Tc^^m.ii.»^mm 22, 26(^m 

mi 2 4 • <nw.=i'm<r>WL^±.tmx 0 \.zum-th t . r 
mm.^<mmi'^^^m\ . ssiie* 22. 26^ 

iE^inh^t-b^'^^t^j:h. ■^■^m.m^.zMi. m.% 

[0 0 84] ^^^Sii24' iOftf*^]^ LT(i, 
{f. - .yir;p (N i ) ^^^\^fzm\kM^mfh^>Lif 

x'%h. mui. m\^- :' 'riv^w4mms\'^^fzmm. 

«c7)^^'&it-C-fSi!ti: -r ^ ^ i; J: 0 . ^<r> 

N i ocr)m-^\.z^mmw.=Fm^w^.x'm{tt)^w¥■mz^ 
x^^iztizmL^K 

[0085] mz. :^^BM(r)me<r>mmcommi,z':>\^x 

tm-t^. mm. :^^m(om6(7)mmmmi<zt-:b^^ 
mM,mim^.m^<:ommmitim-tm±mxh -g. . t-^ 

0. 1^1(7)^1412 0, imii^mmso. m2<r>m.ii. 

14 0 , RtMmmm5o . ^mcoMi^m^j:m 
fS.'^mm , m i n^m 2 (cm lt Mai l/c ^ t 
^mtt^zt ^-x^ h<7)x\ m-'<7)mmzim-co^ 

ixmm^mmi±mmi-& . 
[ 0 0 s 6 ] s , m izmif:ifzmm.^ms 0, s 0 

[0087] ^mtmm^zt5\,■^x^i, ^m<Dmm<7)mf¥ 

*^j2iKtToi.. t-^;b*>, m^Lfzmimmmmizii 
\,^xii. mm.±iz , s5fiEStti 10,^1 c7)mitm 2 
0 , ^mit<=prm 3 0 , ^2 ^!Ktti4 0 , Rz/i^±m 
isooiicflugs/iTc^i.. ^mcitLT. ^mmm 
mi>zii\,^xiimm<7)mj¥^^itxh d , F;f.^coTti!ii 6 0 

C0±iz , #-^JRl 5 0,^2 i0lSttl4 0 . ^^S^tt't'^ 

13 0,^1 cojstti 2 0 . rn^mtrn 1 o^j^^iitc 

Wl$iXTV^.S., 

[ 0 0 8 8 ] fiL, ^mmmmiztov^x i>,mi <r>m.it 



12 0 2rtic!(.^.i.l2 2, 24A. 24B, &r/20<r) 

mmcommi, mimimm<om^tmmx$>^. -t^j: 
h-h. n±mm2 4Aii, mil. 2ft.t)?.v^{47 /-ftK 
m^m.±Lx^mmm2 4(Dmmim<a.'^i-^-izmf^ 
-t^tzibcT)^ h y 7'1 1 LToafij^w-r-i. . fl L , * 

|g*feJ^StCi5V^T{4. 1 2 4 A ^mtt#:^JRl 22 t 

(r>nmizt:i\,^xm'i^cr,mw\RSiit/^^-fz-> . 

[0089] *IUiSff^.^-tC i o T t , ^^-iklRl 2 4 

ffifi< K-)i^-i,zmfii-th z t ifx^ . w. 1 msm 
m.hnwm.^(m%^wmznh ^k.ifx'%h. 

[0 0 90] ^fz. mrjSt7tll2-||5Mfe?e®tcPL 
Ti^v^. o^O. Il3-06K^L/::aiffjt(^)^ii 

-emcouT, ^^^isi5 0 , m2«ofisiti4 0 . 

tt^^Bll 3 0, H 1 <7){^ttl 2 0 , R?S?Sttl 1 0 <nm 

lSttl2 0 $r:^l«-r-l.#l<7)«l«Jt{4, 03-06 

[0091 ] i<7)J; 3 t:, «l<0)li#*i£«g§-li:T , 

[0092] l^Lh, ^l~m6(7)||SS<7)j^Si:LT. 
tfeMl^ll 1 comi±l<7)ff ^(cSft/i«J^tCO(,^-CiMBB 

[0093] m=t^mmmA-fhn-^m,m>i.. m 

8tcWS^L/cJ:olc, R^?H41i:^l£7)lS'ttltcora 

{4, PjT?E<7)^1g±lC, R?£l^ttl 1 0 . #^S/i2 4 . 
ISli^iS14l20, ^mtt4'^«30, w.2(nmm4 

0 , ^N^iRi 5 0 <nmznm^ixx\^h , usicsi 

i&^l., 01tC?iJS;L/^«!mi4ll8O. 8 0^:m 
ffi8 2, 8 2{,, 08tC*jV^-C{i:®*<^3ti^tC=&B&L 

Ac. 

[0 0 94] 0Stfiaj^L/c1f3ttCi3V^T(4, «^{4, 
^^^mi 2 4 i: ^^^Sl 5 0 CO^T'MHRI* S-^ D il 

LTriitiil.. 3 3T\ ^^m!im\^<r>nmk.LX\i. 

IrMn, PtMn. NiMn, FeMn^ar 

m^^h:.}Lifix^h. s§iKStt^w-r.g.A]S^ffl 

X^h. 

[0095] ifc, ^^AjR12 4cO«M-h LTJ4, 
{f, N i O, CoO, Feg O4 . Fe2 O3 ^Srffl 

V^S^i:/)<-C-#.|.« ^^-^lR12 4c7)tt*^i:LT, 

K^w&.^m-thmm^mm-h ^ ^ tc j; o , #rr3s 

[0096] 08c^)^^tt>V^T(4. ^Sf^'N'-f TP^m 
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2 n mOTi: "T -i> ^ i -p "C § ^>C^aJKtftt(CffiiX 

[00 g 7] ^mmm2 4ttx. ^M\tf^im^^i>i§ 

[00981 -:^. m9{zmw^ltzX 0 \z. m^^MM 

wM-t h^^±m,m^ Kmmm<7^^m^zWLi,'i^x t ^ o , 
-r^*?*>. m9\,zm7r-Ltz^m.t.zii\.\x\i.. mi^<7)mw, 

0±tC. lllOK^fiSttJil OA, ^^^IS«24. ^2 

(OK^w&m 1 0 B . ^ 1 <r>m/m 2 0 . ^mi&^mm 
3 0.W.2 (r>m!&mA 0 , t^±mm 5 0 ti^^crym^zmm 
^h.x\<^^, mmi>zmvx{j. ^-s^oaHsa^j^ii^^fs 

fM, lli;n;Mia2tcRIL.-CKra^L.^ctc^^«fB&|5l«i: 

Lximmmii'm-th. ttz, mi^zm^^Ltzwrn 

ttUSO, 8 0tm®8 2, 8 2 4,, ll9t:tJV»r{i© 

s^<r>tz>f>{zm^Lfi, 

[0099] zcoX'ji^z^ R^w&m 1 QxTi^mzm'f 
immKWs^^hn±m,m2Aimfh:iti,zi:y), k 

mmm^^^z j; ^ m ^ ^ t t^x-^ h . 

[0 100] ^fz, m 1 iOR5SfiStt« 1 0 A&y:' 1 0 B 
<nVif^'t\^X\t^ IrMn, PtMn, NiMn, Fe 

mnm^WiV^h^htf^X'^h. -^.RlicT^W^^ffl 

[0101] t.fz, ^%^WM 2A(mmh LTJi, CT;t 
{f. N i O, CoO, Feg O4 , Fe2 O3 ^Srffl 

[0 10 2] t.tz. X'0-K^ts:mKm^^%hfz^\,z 

ii, ^2aywmm&m 1 0 ^cmm^x'% htz\m<-^ 

!> ^ i: *^'M^ L < . 3 n mtlTT-S) l> C ^ t!)^"^^ L v \ 
^T'c, miiDRSSKSai 0 A(cov^-C{i:, iiliOt 

ti, 1 OnmtilT-C'&^Ci;?'/aiH.^, $^>tc, 
^anW TX$im>^>"f#^,ix§t§-^(c{i. Ill <7)R3fefiSttJl 

[01031 -^r. m\mmm^mmk\'[Xi^^vK h 
-ttik)^. nm!i.zm^\^tzmmzii\\x\t. 



^J^F L J; 3 C , ff[%.oy&WmlMz , v < y 7 r ® 2 , R 

^iKitii 1 0 , %\<rmm2Q , mm.^wm3Q , 
m 2 c^istt® 4 0 . imm^^m 3 o . i ioi^tt® 2 

0 . R3SJSttJi 1 0 , »iSB 6 0 *^'^0)iitc«jl$iXT 
ll2«0lKttJl4 0*«IStt^>ix, ^<^±Tfc**«^lc4'S® 

3 o^ii«Ji2 o'irt'^iisit'^^iTi^-?.. iimtcraiT 

#«^fl:*6^^^fi!tWfJ{i:, lll7^^(12tcML 
T mfit L/v: i c7) i: itBS|5l« i: -ri. C i: A^-C' ^h<^X. IS] 

ifz. muzm^^ttzmm^mso. sotmms 
2, 82t.. mi oi,zti\'^xim^<ofzMzmmLfz. 

[0 104] Cd-C', HI OC^LT^^filjttCj^LT, II 

i-^m9izm^^Lrz^o ^^ti^ixcommmm^mm-t 

h^bi)^X'^^. -r^xhib. lll~ll9tMLTH>r3SL 
tz^ix^'ix(rMmmm.i:m2(r)m'^mA0^^'t''b LT 

[0 1 051 CKTJidtC, 7'J-Jli:^^fig1±®4 0i7) 

ALTi.zm[mmm}:.^j:hw&m2o^mfh^bt<zx 

D , HI ~ia 9 CM L'C miji L/cS <r £')3amtcJD;t'C , 
'^^^^mii^<r>^X'i>±^^£MR^itmi:%h d i: 

cr>'(mcr>^'U-^]mzWM^ixhfzih . mM^^r^zX -yX 

t^^Lmtxn^ix^, 

[0106] -u. zcojzo (c, 7 v-mc^±Tizmt 

■immm^^ 1 mcom-^cr, 2 fgc^ ^.m-yx. mimm 
m<onmzn\>^xKw-'ff(Dmit^mm-^fziif>iz , 

DM^lc^S. lai Hi. Z<r:>Xot{:>-y^'r^ y9K 

■t^j:t>-h. 01 ltc*5<,^T{4, mftll«iii:'3r-g>^10 
BStte 2 0 A^, ^ii^niS 1 crmW^ii^-^mm 2 2 A , 
/t'X-'^A (Ru) ®2S, IS2<?D!$^tt*-^)RJi2 2 

B , ^mm,m 2 4,^ 3i03SJStt*^]ss 22c ^ Hit 

( R u ) ® 2 8 ^fS{t I. i: , -e^OiT^O^JSttf^/liOJK 

2 2 AtoiSfi::^rf^icM Lx,m2 <^)5^isttf*AB® 2 2 

B i: ig 3 <r)mm.^±mm 22c omfk:^iS]A«RTfTi: 

^1., ta!o-C, m2 2Acr)mmznLX. 1922 Bcom 

(f . ^ 1 coisttii 2 0 <DfHmzi5^^X'kit(omit:fjm^ 
^mm-ti>ztti<x^6. 

[0107] ^7^^, 0 1 i<?^ifjt<cjoi.>T<i. immm 

^p.y^i§^i>mmz'^tZbti<X'^^. oiO, 

ti. 7 'j-Ji-r^*)t.m2«oBgttii4 oc?)±Ticig(tf> 
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ix. y u-®-r^^*>ig2c?){si±Ji4 0 1 ixmm2 n 

[0 1 083 HI lOlfitCiJUTti, i'^-k.WM 

\'^X\^h. ^Lom^M, ;Ur-'^A®2S{4. «^^b5[ 

n.-th'^'^^^-th-b^i^xhh. -ttsiioh, mm.cn^w 

{4, ^^-AJSii2 4^/Px-'>Ail2 8fc^2i7)J^tt«4 

[ 0 1 0 9 ] , -t^mmmmmmmz-)\^xmm 
mBmmizmm^ixh. 

[ 0 1 1 0 ] lai 2{4. ^^:)ct o^mmmmw.o)mii& 
mfSL^m^^-ttmmmmx'ht. -t^h-h. ^mm<7) 

SiliiJ t»Sl5j!>> ^> *|J W fi-^ JS£?i:^ -1. 0^ L =5: V ^ ^: - ^ 
{c J; 0 (Hl«Kt--i. . mm.'r A 1 5 1 *-'??± 

'^mcr>tm'm^^rio^ y k;^^^ r 1 5 3(4, ft 

c7)-*fX'<.>'i-3 >-! 5 4iO:7t3iCK'9 Wt^5nTV^|,« 
^^X\ ^-y HX^-f^l 5 3{4, ^Ji.{i\ mmLfz\>^ 

•rtit^commmmizi]>t>^ m.msm^m=f-im.^^ 

[0 111] mm.i'^X^l 5lifi^m.-t^b. ^vY 

3 3(^mmi{^m ( abs) ',m%f^:^^ 
to 1 12] -t^-x^vv- 3 >- 1 5 4 {4, m^sLKc^mm 

r-A 1 5 Sco-S^l^^^^^JlT*.-*!., ri?^iX-:J' 
T-^ 1 5 5c7)fitiiii(c{4, 'J -rt-^c7)-aT-,?)-i>'-K 

)V^~-5> 1 5 6J4. r^^iX-^J'T-i. 1 5 5c7),-llf 

^ 0 \,zni^ VXWm.^ixtzy%XWBi5i. 

[0 1 13] Ti?f-j.X-^T-Al 5 5{4, H/eMI 
5 7 co±T 2 gfWt^lxft ^>*i/::ll^ L =5:1 ^.l^-A-'^^T 'J 

[0114] :^mmizxixi£. mmitz^mtmm^z^^ 



:/Dc7)f^tEriJn$ild.|.ESD (electro-static disch 
arge : m%3.) tcS^T.g.WttteJ[#§iX. ^±<rM<r>^ 

[0115] \:Xk.<mmi'h .W^V'y y9^. ^%=^f\ 

[ 0 1 1 6 ] tLh, ^Rm<r)mm<r)mm.^z-o^^xmmL 
[ 0 11 7 ] :^^mcomf^m^mmm^mBMi- 

[0118] Cmm 1 ) HI S.t/'I12 ^#B3Loo* 
^BHcOmiiOHJfiWCOV^-CI^BB-ri., 
')oy {Si) S«±l=^-'N°.y^StJ;oT. Ta5n 
m/N i F e 2 n m/ I r M n 5 n m/N i F e 1 n m 
/CoFeO. 5nmhV^?ail«jt^^^L. ^iO^ 
ffi^lxlO-4 t o r ri7)Kf^tC6 0#fB^$4.L, t¥ 
±W,m2Aim^Lfz. ^tX, ^0±tC$^>tCCoF 
e 2 nm/C u 2 nm/'C o F e 2 n m i; ^ o SMfilia 
Sr^L. ^cO^fflSr IxlO-^tor rOKfgtce 

o#is$'^)Lr^^^mJi5o^jg)3£L3^v:, -etT, -eo 

±t:, ^Mmt tXT a 0 . 4 n m^ttSL . iz^^lZ 

w^mttz. z£o^^..mmcoTahm^t&txxmm 

i}m&^i^fz. Z<r>m^tl.X. Ta5nm/NiFe 
2 n 1 r M n 5 n m/N i F e 0 . 6 n m/N 1 F 
eOO. 4nm/CoFe06. 5nm/CoFe2n 
m/C u 2 n m/C o F e 1 . 6 n m/C o F e O 0 . 
4nm/TaO0. 4 nmi:V^o»Jl«jt*«#^>iXi^i. 
>IC:T\ igfl:Lt<l^N i F e $r I rMnS>:CoFe 

m b cDmzm/.fzz tizx*K t¥-^mm 2 4 cowmh 1 

[0119] z^fzib. m{\:mmm2oi,zinf^i^-Mm 
m2 4iir Lfzm.%m-^-^ii+^iz^ti< . mitmmnii. 
izmixfzx h°yr^J\^7■mm^mm^hz t t^x^ tz. m 
f^mzit. MR^-fb^is%. -':fj^m-ijmm (ii 

^B^iikm-tifzi^iz^ ^^±mm 24mm<Dfzib(m. 
■{t9m^ 2 0 o'ciizn^^xmrnLtzM^i-zioK^xL. m 
mm2o <r)m\mm^^<,z'^im^(:>ix^j:i)^ -> tz , 
[0120] (imm 1 ) ^Am%m 1 \>zn-thV(m.<r> 

fSStfLv- 'J :j >- (Si) «1S±tcxy< y Affile 
ioT, Ta5 nm/N i Fe 2 nm/I rMnSnm 
/CoFe2. Onm^l,^')«JimJSSr«ffilL, ^cOiS 
ffi5r 1 X 1 0 - 4 t o r rC0it«tC6 Ofj-falS: i=> 
-:fe]Rii2:JKfi!c,t/::. -c LT, ^-OitcS i?>tcC o F e 2 
nm/Cu 2nm/CoFe 2 nmi:»,-»oa/iMjtSr)j!c 
lit. ^CO^HS: 1x10-4 tor rOKSlce Ofi-' 
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ilfz. Zcri^^t LT, Ta 5 nm/N i F e 2 n m/ 
I r M n 5 nm/C o F e 0 . 5 n m/C o F e O 1 . 
5 n m/C o F e 2 n m/C u 2 n m/C o F e 1 . 6 
nm/CoFeOO. 4nm/TaO0. 4nmiV^3 

CoF e<7)mitti^M^i-^X m^tlfzC o F e 

omeom^lil. 5nmi:)S<^oTLioA:» CLCOfc 
46. m^tWmmiZfiif^ C o F e WSr^L/tlBSSiW^-^ 

{4, HuAJi. 2 0 0OetffiTt;^c, ifc, ±i¥<7)m 

3^200 'cizti ^^xmmLfcbZ'^. wmm<^mfm 
mwmi^ t^iz^^WLLx Ltw nkw,m<7m\t<t.z3;ih 

[0121] {mmm2 > las $r#B3Loo*^jiom 

{S i ) mU±l,ZXJ<-y^miZXnX . Ta5nm/N 
i F e 2 n m/ I r M n 5 n m/C o F e 1 n m/N i 

1 nmi:<,^d«Ji«jt$rBgML, ^coaSi* 1 x 1 0 

- 4 t o r rC7)lgSlc:6 0#>ra$'iL. #^KS2 4$r 
fMLfc. 't- LT , ^<7)±lC § ^>ICC o F e 2 n m/C 
u2nm/CoFe2nmfcl^d«a^iiS:BSt]lt, ^■ 

commi: 1x10-4 tor rc^mmze o#ra§ ^> l 

>:tTTa0. 4 nm^tt^L. ^M^^tClRDaiLf^o 

ico^*. ^ffliOTai,^fl:§tL-(:i?(t«*i?gjac$ix 

Jt, C:<50^:lli: tr, Ta5 nm/N i Fe 2 nm/I 
r Mn 5 nm/C o F e 1 n m/N i 0 . Snm/Ni 

00. 5 nm/C o F e 2 nm/C u 2 nm/C o Fe 

1. 6nm/CoFeO0. 4nm/'TaO0. 4 nm 

[012 2] ^mmmiz}3\-^xi,i. mituz<K^N im 

^^Mizmf. I rMnmti$-ttmi,ZiiCoF em^ 

biz J:*), w±mm 2 4 commit 1 n mtc WJ 

[0123] Zcr>tz)i^. il(Lll*B2 Otcfc{t-g.^^^JR 

2 4 ^i\Ltzm%m^-^\i+'^ri>zm< . m.{mmw& 

\.zm.1xtzx\::yj^)vym^i:^-th z t ti^T^ tz . t 

fz. I rMnMtCoF emtcom.^-^h-^t^zX'O . + 

wz^^^-ui^mumrm^ z b # fz. mmi^z 
{4. MRmtmb 1X17%, -iji^miiimmb lx 

5 5 OOe^m^ Zbij^X't'fz. ^'blc. :^«tc7)jigfBtt 

*:im-t^fzMz , ^^^Ra 2 4 coBf^^cofzibcomim 

mi: 2 0 o'aza K ^xmmLfzm^^zn^^x l . mmm 

2 0 <r)mi\L^mmz^^mi^ o tz . 

[0124] mmms ) 114 $r#B5Loo*MHB<7)^ 



(Si) *1S±tCXAN°-y::5'j£tCj;-^T. Ta 5 nm/N 
i Fe 2 nm/I rMn5 nm/CoFe 1 nmi:V>o 
«a«iiS:lS^L. -t^O^ffi* 1x10-5 torrcT) 

isigici o#^§^>L, mi<^t^±mm24AimmL 

fz. ^LT, ^<5D±tC§^>tCCo Fe 1 nm^rttat, 
id— ^^cO^SSrl xl 0- 5 torrOS!StlO 

si^ra § 4> L , 2 <r>n^mm 2 4 B ^ Ji^Bg , 

[0125] $ ^iZ^(7)±i,Z, C o F e 2 n m/C u 2 
nm/CoFe2nmi:(,^d«Jl^itSr^ML. ^iO^ 
B§:lxl0-4 t o rrC0i!Sl::6 0^1S$^LT^^ 
^«ii5 0^ffMt^c, -etT, -e^Oitc. miiMhL 
TTaO. 4nmi:mmL, iz^^l^zn'OiULfz, Z<7) 
MM, ^ffiOTatitfl:$^tTS?fUl*i?^fi!c$/l>t. CI 
CO^^bLX^ Ta5 nm/N i Fe 2nm/I rMn 
5nm/CoFeO. 7nm/CoFeO0. 3nm/ 
CoFeO. 7nm/CoFeO0. 3nm/CoFe 
2 nm/C u 2 nm/Co Fe 1 . 6nm/CoFeO 

0. 4nm/TaO0. 4 nmb\>^dnmmmi}^n^tL 
tz, 

[0126] ^mmmi,zm^xii, m^^mnzx o t"^ 

7f-^—)l'tfi:^^LohMMcOCoFeOm2 4A, 24 B 
i:mifhti^, z<r>J:olzn^mmi:2mb-t^zbi. 

:k^^M RSftmSrffl. ^ i; ti^X^ tz. 

[0127] (mmm4 > m^^mmL-^-^^^^mw. 

4c^mmm^z-^\'^x'mM-h . ^.isfCv-un^^ 

(Si) mm.l.'^ZX.'^y^'mzi.'^X, Ta5nm/N 
i Fe 2 nm/I rM n 5 nm/C oFeCr2nmi: 

1. ^5«iitijtS:Bgilt, -ec^^ffi^lxlO-^ tor 

r <mm^z 6 0 #pa ^i^L.n-^mm2 4i mm. vtz . 

^L-X, •?-cO±tC§'i>tC, C o F e 2 nm/C u 2 nm 

/CoF Q2nmb\^ommmm.^m^L, ^<^mm^ 

1 X 1 0- 4 t o r r c7)i?S(:6 0#^$ LT^N^M 

S5 0 ^miS.Ltz. 't- LT , ^cO±(c, ftilM^; LTT 
aO. 4 nm^ttmt, ^^cM^JtcKOait^C. Cc7)|g 
1^, mic7)Tat,iJ?fb$nTKft«*^'m§n^C. 
^rHi: LT , T a 5 n m/N i F e 2 n m/ I r M n 5 
nm/CoFeCrl. 2 n m/C o F e C r O 0 . 8 
n m/C o F e 2 n m/C u 2 n m/C o F e 1 . 6 n 
m/CoFeOO. 4nm/TaO0. 4nmi:V>d^ 

[0128] ^mmmi^zm-^xii. c rt)mtmt,zmit 
4inm^^<mf&i-^zbi}n'^tz. s^^c, 

IgfLMS^ 2 0 Or(CtJi.^TllML/::*i-^(cioV^Tt,, 

ia*a 2 0 <7)m.immnmz^im^hix^j:/}^'ytz, 
[0129] (mmm5)mz. mei:^mL-^^,^ 
^mcr>m5commm^z-:)\^xmm-t^, mktt:'> 

ijay (Si) mm^iZX-'iy^frnzJa-yX, Ta5n 
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m/N i F e 2 n m/ I r M n 5 n m/C o F e 0 . 5 
nm/CrO. 4 nmi:V^d«iHijt$r/^L. -e<^a 
ffiSr 1 X 1 0 - 5 tor rCOW^iZ 1 OJi-'RI^ ^> t . If 

[0130] $'^>tC-e<7)±tc, CoFe 2 nm/Cu 2 
nm/CoFe 2 nmi:V-.5aiit8Jt5'fiiSliL. -eo^ 
MS: 1 X 1 0 - 4 t o r rc7)i§*t$ LX^¥±mm'^ 

0. 4nm^tt«L, :;>cm4'(croOit5L/::« >10|iSS, 

i: LT , T a 5 n m/N i F e 2 n m/ I r M n 5 n m 
/CoFeO. Snm/CrsOgO. 5nm/CoF 
e 2 n m/C u 2 n m/'C o F e 1 . 6 n m/C o F e 
OO. 4nm/TaO0. 4 nmt V^dSif^jS^iff 

[0131] *|ISSWci3t^-C«A, M^Hst LT ( 1 1 
1 ) ffilpHS^rWL. CoFeJl{±. f c cfllitSri: 0 . 
(Ill) ®^«Ji$Hi-/>Mjti:^o^c, ^fz. Cr-2 

^ LT C Rii;5iR^BSttfl^lS-^^ LT 0 . «^ 
^««(cSl:^:^l6lcOfiSme<J)S«H{i:, O. 4 5 2nm-e 

S)!.. Z.cr>tzih. C r 2 O3 Sr 0 . 5nm^;L 

tJC^I.. Cr2 O3 )i$:«^/^±TCoF 

'^m.tti:'yfz. mW-mf^Z\.i^ MR^fb^^i: LT2 0%T' 
-:H^m)jm&m (HuA)i:L-C600Oe^ 

[0132] (HJfepiJb ) J^tC. de^^BBLo-?*^ 

3>- ( S i ) ^^ilCX^t /^-ffitCi-pT, Ta5 nm 
/N i F e 2 n m/ 1 r M n 5 n m/C o F e 2 n m/ 
CrO. 6 nmhV^3«B1f3t^R£^L, ^cT)^®^ 1 

X 1 0 - 5 1 o r vcmm\.z 1 of^f^$ ^> if^jsa 

24' *?^^L/c. 

[01 33] §4>tC-?-<7)±JC, CoFe2nm/Cu2 

nm/CoFe 2 nmhV^3^®mit*.i!!t)^L. 

BSr 1 X 1 0 - 4 tor rcomm^z^h ix^^^mm 5 

O^fg^Lfc, -etT, ^<^±tc, KiIMi:LTTa 
0. 4nm$rmaL. ^M+tflXOaiLA.:. .liO^m. 

i: LT , T a 5 n m/N i F e 2 n m/ I r M n 5 n m 
/C o F e 2 n m/C r 2 O 3 0 . 7 n m/C o F e 2 
nm/C u 2 nm/C o F e 1 . 6nm/CoFeO 
0. 4nm/'TaO0. 4 n m i: V ■> 3 ISa^jtj&itf /^ix 
tz. 

[0134] ^tmf.Zii\.^Xh. m^^t LT ( 1 1 
1 ) ffil^ltt^rWL . CoFeJiti. f c c^titSri: 0 , 
(111) ffiSr®Ji$-»i:;t^jti:=5ro7t:, tfz. C r 2 



LT^fft:J^^$ix/v:. 3 5>'^AlSit(7)Jl-^t{±. K! 
SJl^^LTCr®*<K3SlStte^)^-^^LT*3 0, SS? 
?t;«atcSit^:fir[*Ic7)^a<JlffiB{i:, 0. 4 5 2nmT- 
J>€.. J:c7)fca6, C r 2 O3 iliOJl^SrO. 7nmtL 

iti:#tc{4, wmjmzmi^mifisfmm^ti^^ 

yAzts:h. Cr2 O3 Ji5^fe'l^/:^±TCoF 

i i: ifX% . M R^ft^i: LTl 9 %5r {#1, ^ t ;^)^' 

[0 135] {mmi) mz. ii6^#b3L'?o*^ 

3>- ( S i ) *^±tc;^VN° •yrJ'&ti-^-C, Ta5nm 
/N i F e 2 n m./ 1 r M n 5 n m/C o F e 0 . 5 n 
m/FeO. 4nmi:liaW/HSit^fi)cML, ^cO^H 
5:1x10-5 tor r(7iyVf])VW.%\.Z\ 0#"^§^> 

[0 136] §4>tC^<^±tC, CoFe2nm/'Cu2 
nm/Co Fe 2nmt>,^3miiffijt^E5i^L. -^O^ 
H€rlX10-4tor r L-t 
0^?^^L^c, ^LT. ^iOitC. SilflitL-CTa 
0. 4nmSr«l«L. :*;M*tClX OffiL/i, ^tfOiS*, 
«ffic7)Ta tigft^ixTigftaA^M^iXf^. 
i: LT. Ta 5 nm/N i Fe 2 nm/I r Mn 5 nm 
/CoFeO. 5nm/a-Fe2 O3 0. 5nm/C 
o F e 2 n m/C u 2 n m/C o F e 1 . 6 n m/C o 
FeOO. 4nm/TaO0. A nrnt^^-j'^MW^if 

%hi\.tz. 

[0137] ii^Wm\\.zii\.-^X t . LT ( 1 1 

l)E(^tt**L, CoFeSti:, fcc|»ji^^O. 

(Ill) m^mm^^fzw&t^jir.fz. ttz, a-F 
^zMLx^mzmm^tifz. ^yyyj^mm<7)m^iz 

D, ft^5t«il(cSit^:^[^iOlSmWifRB{i:, 0.4 5 
8nmX$)i>. ^<r>i-zib^ F e 2 O3 a<7)ff $ S: 0 - 5 

nmi: Ltzb^i.zii. wmr}5mzmmmmifi2mmm 

^ixhZbiz^j:^. :icn^^^ F e 2 O3 /i^:l5^^/i± 

Tc o F e mii'^'nhzm\m^ l . ^M^j:m.mimim 
^zt i}^-^mb ^ , mm^izii . m Rmtmt ix 
20%, —ijjflimifitmm (Hu j,) tixeoooe 

^'i%:^Ztt^X^fz. 

[0138] tfz, « -F e 2 O3 (4, ^^m^^^m^ 
t^iMim. ( ^^-'l-'?aS) 7i*"6 7 0°Ci:ffSlC^l >/v:*^. 
^ISgtcf-VsMxi: LT<$ffl$^xl.fSiI?aS-Ci5-i> 1 0 0 
'CtJjt^Ti, 6 0 0Oei:\,^3::»c#^-:fir[6lS:^1±BS 

m^n^ztij'^x^fz, 

[0 139] 

ix, mTtciMa3-ri.^^S:^-r-i. . 
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[0141]*/::. ^^Bfltziixtf, mm^mc^i^^ 

0, mft^mit^^hi,zdsimLxxK>±^^j:MR^it 
m^nhztt/ix'^h. 

10 14 2] tfz. ^wmzxixif. mimmmizti^^ 
X . mf-^^%i^'t^mm(^^P^mm^mmi,zmf^z 

^ii^mm^mm$it6zt^<x'^h. o^o, t•>';^ 
-ji-^j:fi}m^LohXotcmm<D^^±mmim^-^x^t^ 
m^t¥mi')m<7m^m^j:^ y y° >j ynvm too , m 

m^ixmz^mLxiz^^jiiAP.w&^mmthzhif 

C 0 1 4 3 3 S/vT , *:^HJtc iiHi'. n^WM^^miz 

h\zx. 0 . mmmmt^hm^mM^z^hm'^A'ni^y 
v^^wm-^zhifix^h. $4>t:, %mi9i<^%mif 

ts:<^j:htz^. -7 '}-mt:^-WzM<^hZtimm>L 

[HI 1 *f6HBfiOmico^JScOff^®t:3!)>*-Sfigmffitii^(» 
[[12] ^^AJg« 2 4 coj^Bg:fr^Srifct;6^i:a-rxmKFr 
[113 1 *^B^<^m2fiOli«fe^?g®{:7!)»*»|,JSMStii^ 

W:mi^(^mmmmi:mTm±Mx\h i . -r 
[114 ] ^^mcom3commcr>mm^zi]-f)-^mms,tm 



[US] *i6afl£OM4 (r>mmmmi>zi)>t-h m^y.mm 
^m=F<mmm^i:^^mimx'$) ^ , 

^m^cr>mmmmi:m-tm^mxh h . 
[ n 7 ] ^t^fgHjco^ 6 <rmmmwi.z-b^t-h ^mmim 
^^=t<mmm^^'tmMxhh, 

1 (rmimi t (ry^t.zm'ffzmim^m^mxh h « 
[119 ] m'f-i:mmmii-hi^±mmi:K^m^mco^ 
mz^iffcm^m.-twi^mx'hi>, 

[Ell 0] mfmmm^±Tizmffzmmi:m^^i-hm 
^mx$ih. 

[HI 1 ] ^^>'-fex^ yi^K^mimmimmLfz^m 
m^m:-tmmm^xh^, 
[012] *^Bji7)jiMie*i^afio«i»&^ij£S:fi?ijs^-r-i. 

10, 1 OA, 1 OB msm^m 

2 0 1^ 1 c'^Kttil 

22, 22 A, 22B, 2 2C mmSi^^WM 

2 4 n-^mm 

24 A |g 1 COf ^-AJSJI 

24 B m2<^i^-^mm 

2 6 ^mtt^EJi 

2 8 ;l.-T--'>AJi 

3 0 ^^{sett'raii 

4 0 |g2c7)iSeii 

5 0 4^±mm 

6 0 Tme, tsiiJi 
so mm.^m 

8 2 ttSs 

150 BSmifil*^® 

151 mmT^^^ 

153 -\yKX7^:^'" 

154 -y-X^^v-HV 

155 r<7'f-:i.:^—9T~K 

156 .-K-^XrJ-fA'^-^ 

157 HJgttl 
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